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DEVICE FOR CLOSING TISSUE OPENINGS 

Related Applications 

[0001] This application is a continuation of U.S. Application No. 09/794,951, 
filed February 26, 2001, which claims priority to Provisional Application No. 60/184,627, 
filed February 24, 2000. The entirety of both priority applications are hereby incorporated by 
reference. 

Background of the Invention 

Field of the Invention 

[0002] This invention relates to a tissue closure device and more specifically to a 
device and method for applying a wound closure member with flowable adhesive to close an 
opening in tissue during surgical procedures. 
Description of the Related Art 

[0003] Many medical procedures require closure of subcutaneous openings in 
tissues. In an effort to minimize patient trauma, many types of surgeries are typically 
performed through as small of an incision as possible. This arrangement may cause closure 
of internal wounds within the patient to be problematic and difficult. If such a subcutaneous 
wound cannot be effectively and confidently closed, the clinician must enlarge the incision or 
make a new incision in order to gain sufficient access to the tissue to enable closure of the 
wound through traditional open-surgery techniques such as suturing or clips. 

[0004] In an effort to minimize patient trauma, many types of surgeries are 
typically performed through as small of an incision as possible. Endoscopic surgery typically 
uses a cannula or trocar inserted through a relatively small incision through the patient's outer 
tissue layers to provide access to the patient's internal organs. Insertion and removal of tools 
through the trocar is difficult, time-consuming and inconvenient for the clinician. Thus, a 
limitation of endoscopic surgery is that it is relatively difficult to use multiple tools to effect 
wound closure. 

[0005] Internal tissue wounds present unique problems that must be addressed 
when attempting to close such wounds. For example, bleeding within the field around the 
wound can make the wound difficult to locate and can also be life-threatening to the patient. 
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Also, since access to an internal wound is typically achieved through a trocar or the like, 
there are limits to the number of instruments that can be used simultaneously during surgery. 
As a result, surgical instruments may be called upon to perform tasks without the aid of other 
instruments. However, consistent and reliable closure of a wound using only a single 
instrument is difficult to achieve. 

Summary of the Invention 

[0006] Accordingly, there is a need in the art for a single surgical instrument that 
can access internal wounds through a confined space, locate the wound and close the wound. 

[0007] In accordance with one embodiment of the present invention, a wound 
closure device is provided. The device includes an elongate body having a first elongate 
portion and a second elongate portion. Each elongate portion has a distal end. The elongate 
portions are arranged generally adjacent one another so that the first portion distal end is 
disposed a minimum distance distal of the second portion distal end. A patch is releasably 
connected to the first portion distal end. The second elongate portion has a lumen. A lumen 
distal opening is at the second portion distal end. The second portion lumen distal opening is 
spaced from the patch. 

[0008] In accordance with further embodiments, the present invention 
additionally includes features such as a release rod and an organ stabilizer. The release rod is 
adapted to fit through a lumen. The organ stabilizer is adapted to releasably hold onto bodily 
tissue 

[0009] For purposes of summarizing the invention and the advantages achieved 
over the prior art, certain objects and advantages of the invention have been described herein 
above. Of course, it is to be understood that not necessarily all such objects or advantages may 
be achieved in accordance with any particular embodiment of the invention. Thus, for example, 
those skilled in the art will recognize that the invention may be embodied or carried out in a 
manner that achieves or optimizes one advantage or group of advantages as taught herein 
without necessarily achieving other objects or advantages as may be taught or suggested herein. 

[0010] All of these embodiments are intended to be within the scope of the 
invention herein disclosed. These and other embodiments of the present invention will 
become readily apparent to those skilled in the art from the following detailed description of 
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the preferred embodiments having reference to the attached figures, the invention not being 
limited to any particular preferred embodiment(s) disclosed. 

Brief Description of the Drawings 

[0011] Figure 1 is a side view of a patch applicator device having features in 
accordance with the present invention. 

[0012] Figure 2 is a cross-sectional view of the patch applicator of Figure 1. 

[0013] Figure 3 is a perspective view of the patch applicator device of Figure 1 
shown connected to a source of vacuum and suspended over a wound in tissue. 

[0014] Figure 4 shows the arrangement of Figure 3, wherein the patch applicator 
device is being used to clear the field around the wound. 

[0015] Figure 4a shows the arrangement of Figure 3, wherein the patch applicator 
device is connected to a source of irrigation fluid. 

[0016] Figure 5 shows the arrangement of Figure 3, wherein the flowable 
adhesive is being applied about the patch. 

[0017] Figure 6 shows the arrangement of Figure 5, wherein the applicator device 
has been removed from the patch with the help of a release rod. 

[0018] Figure 7 shows the internal wound of Figure 3 after being closed and after 
the patch applicator device has been removed. 

[0019] Figure 7a is a perspective view showing the patch applicator device of 
Figure 1 inserted through a trocar positioned through a patient's body tissue. 

[0020] Figure 8 shows a flow guide adapted to be used with the patch applicator 
device of Figure 1. 

[0021] Figure 9 shows the patch applicator device in combination with the flow 
guide of Figure 8. 

[0022] Figure 10 shows a back view of the apparatus of Figure 9. 

[0023] Figure 11 shows the apparatus of Figure 9 applied at an angle to a wound 
in tissue. 

[0024] Figure 12 shows the arrangement of Figure 11 viewed from a proximal 
end of the apparatus. 
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[0025] Figure 13 shows a cut away portion of another embodiment of a patch 
applicator device having features in accordance with the present invention and including a 
groove. 

[0026] Figure 14 shows the patch applicator device of Figure 13 coupled with a 
flow guide and having an endoscope disposed in the groove. 

[0027] Figure 15 shows a detachable organ stabilizer adapted for use in 
connection with the patch applicator device of Figure 1. 

[0028] Figure 16 shows a perspective view of the organ stabilizer of Figure 15 
showing two halves of the stabilizer in an open position. 

[0029] Figure 17 shows the patch applicator device of Figure 1 in combination 
with the organ stabilizer of Figure 15. 

[0030] Figure 1 8 is a side view of a vascular puncture locator apparatus. 

[0031] Figure 19 is a side view of a distal portion of the apparatus of Figure 18. 

[0032] Figure 20 shows the apparatus of Figure 18 advanced over a guidewire 
into a blood vessel of a patient. 

[0033] Figure 21 shows the arrangement of Figure 20 with the retractor arms 

open. 

Detailed Description of the Preferred Embodiment 
[0034] With reference first to Figures 1 and 2, the patch applicator device 20 of 
the present invention includes a tubular main body 22. A first neck 24 extends from the 
proximal end 26 of the tubular main body 22 and terminates in a first connector 28. The first 
connector 28 is preferably adapted to connect to various medical devices, such as vacuum 
tubing. An inner lumen 30 extends from the proximal tip 34 of the first connector 28 through 
the first neck 24 and the main body 22 and terminates at a distal tip 36. An inner lumen 
distal opening 40 is located at the distal tip 36 of the inner lumen 30. 

[0035] An outer lumen 42 is defined within the tubular body 22 and preferably 
concentrically surrounds the inner lumen 30. The outer lumen 42 extends from the proximal 
end 26 of the main body 22 to a distal tip 44 of the tubular body 22, terminating at an outer 
lumen distal opening 50. The inner lumen distal tip 36 extends a short distance beyond the 



main body distal tip 44 and a space 52 is defined between the outer lumen distal opening 50 
and the inner lumen distal opening 40. 

[0036] A second neck 54 extends from the main body 22 and terminates in a 
second connector 56. The second connector 56 is adapted to receive various medical devices, 
such as vacuum tubing or a syringe barrel. A lumen 58 is defined through the second 
connector 56 and second neck 54 and communicates with the outer lumen 42. 

[0037] As shown in Figur.e 3, the patch applicator device 20 is adapted to 
releasably hold a patch 60 in order to position the patch on top of a wound W in tissue, and to 
direct a flow of adhesive A (see Figure 5) onto the patch and the surrounding tissue in order 
to close the wound. A source of vacuum 70 is preferably connected to vacuum tubing "t" 
which, in turn, is attached to the first connector 28. A vacuum is thus created through the 
inner lumen 30, turning the inner lumen distal opening 40 into a vacuum port. When the 
inner lumen distal opening 40 is brought into contact with the patch 60, the patch is held by 
the vacuum on the inner lumen distal tip 36. 

[0038] The patch 60 is adapted to cover an opening in body tissue and may be 
shaped in any desired geometry and formed from any suitable patch material, such as PTFE, 
biovascular material, collagen, Gore-Tex®, Dacron™, etc. The patch may also be formed 
out of materials that will dissolve over time within the patient's body. 

[0039] Figures 3-7 show an operational example of an embodiment of the present 
device 20 being used to close a wound W in internal bodily tissue. The following discussion 
uses the example of closing an internal vascular wound; however, the patch applicator device 
may be used to close any type of internal wound such as wounds to the intestines, stomach, 
lungs, or other internal organs. 

[0040] Prior to positioning the patch 60 on the applicator 20, the patch is 
preferably cut to an appropriate shape to roughly approximate the size and shape of the 
wound W to be closed. The vacuum source 70 is then connected to the first connector 28, 
thus drawing a vacuum through the inner lumen 30. The inner lumen distal tip 36 is brought 
into contact with the patch 60 and the vacuum holds the patch 60 in place on the inner lumen 
distal tip 36, as shown in Figure 3. 
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[0041] A wound in a blood vessel is typically surrounded by blood or bodily fluid 
74, which collects in a field area 80 defined immediately around the wound. With reference 
to Figure 4, the patch 60 is advanced to cover and apply pressure to the wound, even if there 
is bodily fluid 74 in the field. With the patch 60 in place, covering the wound, the clinician 
maintains pressure in order to stop additional bleeding. A source of vacuum is connected to 
the second connector 56, creating a suction through the outer lumen distal opening 50. The 
vacuum can be provided by moving the vacuum tubing "t" from the first connector 28 to the 
second connector 56, or by providing another source of vacuum. 

[0042] When suction is being pulled through the outer lumen distal opening 50, 
the space 52 between the inner lumen distal tip 36 and outer lumen distal opening 50 allows 
blood or other bodily fluid 74 to be sucked through the outer lumen distal opening 50, thus 
clearing the field 80 while still holding the patch 60 in place. 

[0043] Clearing the field 80 has certain advantages, including allowing space for 
adhesive to appropriately bond to the tissue surrounding the wound W and patch 60, 
minimizing the chance for later infection, and allowing the clinician to better observe the 
wound-closing process. During clearing of the field 80, the clinician preferably maintains 
pressure on the patch applicator so that the patch is held in its position over the wound. 

[0044] Figure 4a shows an additional method and apparatus for clearing the field 
80. As shown, a source of irrigating fluid 82 is connected through tubing 84 to the second 
connector 56. Irrigating fluid F is inserted through the second neck 54 into the outer lumen 
42 and through the outer lumen distal opening 50 into the field 80. The irrigating fluid F 
irrigates the field 80. This method and apparatus may be used in lieu of the vacuum for 
clearing the field. However, irrigation is preferably used in conjunction with the vacuuming 
method shown in Figure 4. For instance, the source of vacuum 70 can first be used to clear 
the field 80; however, certain thick blood and other bodily fluids 74 may remain in the field. 
At this time, the vacuum tubing "t" can be removed from the second connector 56 and the 
irrigating tubing 84 connected. As irrigating fluid F is injected into the field 80, the fluid F 
will dilute and clean the contents of the field. The vacuum tubing "t" can then be reattached 
to the second connector 56 and the field 80 again cleared by drawing irrigating fluid and 
bodily fluids through the outer lumen distal opening 50. 
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[0045] With reference next to Figure 5, once the field is cleared, the vacuum 
tubing is removed from the second connector and replaced with a syringe 86 filled with a 
flowable adhesive A. When the syringe plunger 88 is actuated, adhesive A is forced into the 
outer lumen 42, through the outer lumen distal opening 50 and into contact with the patch 60 
and the tissue surrounding the patch. The adhesive A is directed radially outwardly through 
the space 52 between the inner lumen distal tip 36 and main body distal tip 44. The volume 
of adhesive A delivered is dictated by the size of the patch and wound. Adhesive A should 
fully cover at least the edges of the patch 60. 

[0046] Various kinds of flowable adhesives may be acceptable for use with the 
patch. For example, fibrin tissue sealants such as Tisseel®, which is available from Baxter 
Healthcare Corp., may be appropriate. Other commercially available adhesives that may be 
appropriate include Bioglue™, available from Cryolife, Inc., and Floseal™, which is 
available from Fusion Medical Technologies. Various cyanoacrylate adhesives are currently 
commercially available and can be used with this invention. Of course, any product that is 
capable of sealing the patch onto body tissue would be acceptable. It is also to be understood 
that certain adhesives will not require that the field and/or the outer wall of the blood vessel 
be cleared before the adhesive is injected. 

[0047] After adhesive A has been applied to the patch and tissue surrounding the 
patch, the patch applicator 20 holds the patch in place while the adhesive sets. The adhesive 
preferably takes about 30 seconds to set; however, this time period may vary according to the 
adhesive used. Once the adhesive has set, the patch can be held in place by the adhesive, and 
pressure on the patch can be released. 

[0048] With reference next to Figure 6, a release rod 90 can be inserted through 
the first connector 28, through the inner lumen 30 and out of the inner lumen distal opening 
36. The release rod 90 comes into contact with the patch 60 and helps hold the patch 60 in 
place. If the adhesive A has partially bonded to the patch applicator 20, the release rod will 
hold the patch in place while the applicator 20 is removed. This will prevent or minimize the 
likelihood that the patch 60 will be pulled from its placement or damaged when the applicator 
20 is withdrawn. 
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[0049] The release rod 90 generally has a smaller diameter than the patch 
applicator's inner lumen distal opening 36. Thus, if the patch applicator 20 is removed from 
the patch 60 before the adhesive sets completely, the portion of flowable adhesive that has 
not yet set will flow about the release rod 90, effectively covering more of the patch than was 
available for coverage while the patch applicator was still in contact with the patch. The 
release rod 90 maintains pressure on the patch while the adhesive A sets. If the adhesive 
should at least partially bond to the release rod, the patch applicator may be advanced again 
into contact with the set adhesive to provide counter traction, enabling the release rod to be 
withdrawn from the patch 60 without damaging the patch seal. 

[0050] With reference to Figure 7, once the adhesive A sets, the release rod is 
removed from the patch 60 along with the patch applicator device. The patch 60 remains 
fixed by the adhesive to the tissue surrounding the wound and holds the wound closed. 

[0051] It is to be understood that the release rod may be advanced into contact 
with the patch any time after the patch has been applied to the wound. For example, the 
release rod may be advanced prior to clearing of the field, immediately before or after 
injection of adhesive, or after the adhesive has begun to set, as discussed above. 

[0052] When the release rod is in place, the patch applicator may be removed 
from direct contact with the patch. Thus, when clearing the field, the release rod may hold 
the patch in place while the patch applicator is removed a short distance from the patch in 
order to improve vacuum and irrigating fluid access to the field around the wound. 

[0053] In another embodiment, after the patch 60 has been applied to the wound 
W and the field 80 about the patch has been cleared, the release rod 90 may be advanced to 
hold the patch in place. The applicator 20 is then removed from the patch a short distance 
and adhesive A is injected. The additional space between the outer lumen distal opening and 
the patch will encourage broader distribution of the adhesive. This may be advantageous in 
certain applications. 

[0054] The patch applicator apparatus and method of the present invention is 
particularly advantageous for use in endoscopic applications because a single apparatus is 
used to hold and apply the patch, clear the field, apply the adhesive, and remove the 
applicator. As shown in Figure 7a, the patch applicator device 20, including the patch 60, 
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can be inserted through a trocar 92 or through a limited-access surgical incision in order to 
access a subcutaneous wound W. 

[0055] The patch 60 is applied to the wound W before any adhesive is injected; 
thus, the wound is closed without adhesive penetrating into the wound. This is particularly 
advantageous because adhesives may have a level of toxicity. Accordingly, it is 
advantageous to minimize adhesive access to the area inside the wound. Since no adhesive 
enters the wound, there is very little chance that adhesive will leak into the wound and cause 
blockages within the closed tissue. For example, there is little risk of adhesive blockages 
forming in the vasculature of the patient when a blood vessel wound is closed by the present 
device. Similarly, there is little risk of clumps of adhesive causing blockages in the patient's 
lungs or digestive system when the present patch and applicator are used to close wounds in 
these systems. 

[0056] During endoscopic or minimally-invasive surgery, if the clinician finds or 
causes a hemorrhage resulting in significant bleeding, the clinician must typically convert the 
endoscopic procedure to open surgery. This conversion includes a rush to open the chest or 
abdominal wall of the patient to gain access to the hemorrhage in order to close the 
hemorrhage with traditional surgical techniques such as clipping and suturing. Opening the 
chest or abdominal wall of the patient takes significant time. Depending upon the skill of the 
surgeon, this time may range from about three to four minutes to several minutes. During 
this time, bleeding continues unchecked, causing the patient to lose significant quantities of 
blood and possibly placing the patient's life in danger. The patch applicator device 20 is 
particularly advantageous in such emergency situations because instead of requiring the 
clinician to convert to an open surgery procedure, the patch applicator may be inserted into 
the patient through a trocar and the surgeon may immediately use the applicator to apply 
pressure on the hemorrhage, stopping blood flow. The hemorrhage can then be closed in a 
manner similar to that discussed above. Thus, not only has the clinician avoided having to 
convert to open surgery, which significantly increases the scarring, pain and risks to the 
patient, but also bleeding is stopped faster than is possible by converting to open surgery. 
The patient is saved from significant blood loss and the patient's life is not placed in the 
danger that is inherent in surgical conversion. 
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[0057] The patch applicator device may include accessories to improve its use in 
certain endoscopic situations. For example, to close certain wounds in tissues, the only 
access available for the device may be at an angle rather than from directly above the wound. 
This may present a problem when flowable adhesive is used, because the flowable adhesive 
will tend to flow downward with gravity. As a result, areas of the patch which are located 
vertically above the outer lumen distal opening may not be adequately covered with adhesive, 
resulting in an inadequate bond of the patch to the surrounding tissue. 

[0058] Figure 8 shows a flow guide 100 adapted for use with the patch applicator 
20 in order to direct adhesive A in desired directions. The flow guide 100 preferably has a 
substantially circular, though partially cut away, cross-section throughout most of its length. 
As shown in Figure 9, the main body 22 of the patch closure device 20 preferably has a 
circular cross-section. The cross-section of the flow guide 100 is preferably adapted so that 
the flow guide 100 can snap onto the main body 22 and be slidable relative to the main body 
22. 

[0059] A handle 102 extends from the flow guide 100 near a proximal end 
thereof. The handle 102 helps the user control the sliding of the flow guide 100 relative to 
the main body 22. The distal tip 104 of the flow guide 100 includes a pair of guide tabs 106. 
The guide tabs 106 extend outwardly from the flow guide 100. A flow path is defined 
between the guide tabs. 

[0060] With reference to Figures 9 and 10, a slot 1 12 is defined in a back side of 
the flow guide 100. The slot 112 preferably has a longitudinal track 114 and a transverse 
track 116. A pin 1 18 extends from the main body 22, through the slot 1 12, and is joined to a 
knob 120. The knob 120 and pin 118 are configured so that the knob 120 tightens as it is 
rotated. In this arrangement, the flow guide 100 may be moved relative to the applicator 20, 
but is constrained by the pin 118 to the range of movement allowed by the slot 112. The 
position of the flow guide 100 relative to the main body 22 may be secured by twisting the 
knob 120 when the flow guide is in a desired position. 

[0061] Figures 11 and 12 show the use of the flow guide 100 to aid in the 
application of adhesive A when the patch applicator 20 has only angled access to the tissue T 
being closed. Prior to use of the patch applicator 20, the flow guide 100 is preferably moved 
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longitudinally to the proximal-most position allowed by the slot 1 12. The flow guide 100 is 
secured in that position by the knob 120 so as not to interfere with application of the patch 60 
and clearing of the field 80. After the field 80 has been cleared, the knob 120 is loosened and 
the flow guide 100 is moved longitudinally into contact with the tissue T and/or patch 60 and 
positioned so that the guide tabs 106 are in a generally upward-facing direction. It is to be 
understood that the guide tabs 106 can be oriented in any direction desired by the clinician 
such as, for example, rotated so that the flow path 110 opens to the side. After the flow guide 
100 is in place, the knob 120 is tightened to secure the flow guide 100 in position and the 
adhesive A is injected through the outer lumen distal opening 50. 

[0062] With reference specifically to Figure 12, the flow guide 100 channels the 
adhesive A through the flow path 110 between the guide tabs 106. In the illustrated 
embodiment, the adhesive A is urged generally upwardly by the guide tabs 106. As shown, 
the adhesive A is directed into contact with the area of the patch 60 and surrounding tissue T 
generally above the patch applicator main body. As the adhesive A is injected, it flows 
beyond the guide tabs 106 and around the patch 60 into areas that may not have received 
adhesive coverage without the use of the flow guide. When the area above the patch 
applicator body has been satisfactorily coated with adhesive, the flow guide is withdrawn a 
short distance in order to allow adhesive to flow to the area vertically below the patch 
applicator body 22. Thus, adhesive A is directed in all desired directions. 

[0063] Once the flow guide 100 has been used to direct adhesive in a chosen 
direction, the flow guide may be rotated. Rotation of the flow guide 100 relative to the main 
body 22 is limited by the pin 118 and transverse track 116 of the slot 1 12. Alternatively, the 
entire patch applicator 20 may be rotated with the flow guide 100. By rotating the flow guide 
to another position, adhesive A can be directed in another direction. This will result in better 
adhesive coverage over the patch 60 and tissue T surrounding the patch and improve the bond 
of the patch to the tissue. 

[0064] The flow guide can be used at any time, and not just for angled 
approaches. For example, in certain applications, it may be desired to limit the volume of 
injected adhesive to as little as possible. The flow guide can be used to direct adhesive to 
specific areas around the patch in order to minimize the amount of adhesive that must be 
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injected by the clinician. Thus, the flow guide may be used to ensure adequate adhesive 
coverage while using as little adhesive as possible. 

[0065] With reference next to Figures 13 and 14, another embodiment of the 
patch applicator 20 is disclosed having a longitudinal groove 130 formed in the main body 22 
and impinging into the outer lumen 42. The groove 130 is specially adapted to receive 
additional surgical instruments. For instance, with specific reference to Figure 14, an 
endoscope 132 can be slid down the groove 130 to and beyond the distal tip 44 of the tubular 
main body 22. The endoscope 132 can be used to aid in locating the tissue wound, to check 
the position of the patch applicator device 20 and to verify that the wound has indeed been 
closed and sealed by the patch. Also, the endoscope 132 can be used to regulate and monitor 
distribution of adhesive around the patch and surrounding tissue. It is anticipated that a 2 
mm endoscope will be especially suited for use in the present device. 

[0066] In another embodiment, a heat probe or an ultraviolet ("UV") light probe 
can be slid down the groove 130 to the tip 44 of the main body 22 in order to aid in the curing 
or setting of the adhesive. Certain adhesives may develop a stronger bond or set quicker 
when exposed to heat or UV light. Therefore, the groove 130 may accommodate various 
probes to accomplish this task. 

[0067] It is to be understood that more than one groove may be formed in the 
tubular body. Thus, the patch applicator can accommodate an endoscope, UV probe, and 
heat probe all at the same time. 

[0068] The patch applicator device is preferably formed of surgical metals such as 
stainless steel. It is to be understood, however, that the device can also be made of other 
appropriate materials, such as, for example, medical plastics. Lightweight materials such as 
plastics may allow the device to be smaller and to have a relatively low profile, further 
facilitating the insertion of the device through trocars and cannulas. Plastic devices may also 
be more economical and allow for development of one-time-use products. Most preferably, 
the patch applicator is formed of a material that will not establish a bond with the chosen 
adhesive. Alternatively, the patch applicator device may have a coating, for example, a 
Teflon® coating, to inhibit bonding with the adhesive. 
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[0069] Certain internal bodily organs, such as the liver and intestines, will have a 
tendency to move when the patch applicator 20 applies pressure to the organ. This can present 
a problem because initial application of the patch to the wound may become difficult and 
unstable. Accordingly, an organ stabilizer 140 can be used to hold the organ in place while the 
patch applicator 20 applies pressure to a wound in the organ. Such an organ stabilizer 140 
provides countertraction to hold the organ while the patch 60 is being applied. 

[0070] With reference next to Figures 15-17, a detachable organ stabilizer 140 is 
adapted for use with the applicator 20 of the present invention. The organ stabilizer comprises 
an elongate tubular body 142 which is formed by two adjoining halves 144, 146. The halves 
144, 146 are preferably hinged 150 along a first side and are adapted to close upon one another, 
encircling the patch applicator 20. A latch 152 is provided to hold the halves 144, 146 closed. 
Each half preferably has a longitudinal lumen 156 having a vacuum suction port 160 at its distal 
end and a vacuum connector 162 near its proximal end. In use, a source of vacuum is 
connected to the vacuum connector 162 and a vacuum is pulled through each vacuum suction 
port 160. 

[0071] As seen in Figure 17, the organ stabilizer 140 is preferably sized to 
completely encircle a patch applicator 20 such as that discussed above. With reference back to 
Figure 16, each half 144, 146 of the organ stabilizer body 142 has a positioning ridge 164. The 
positioning ridges 164 are adapted to contact the tubular body 22 of the patch applicator 20, 
thus positioning the patch applicator 20 generally centrally within the cross-section of the organ 
stabilizer 140, but allowing the applicator to move longitudinally relative to the stabilizer. 

[0072] The organ stabilizer 140 draws a vacuum through the organ stabilizer 
suction ports 160. Thus, when the stabilizer suction ports 160 are brought into contact with the 
subject organ, the vacuum holds the organ in place. The patch applicator 20 can then be used to 
apply the patch to the wound in the organ and to apply pressure at the wound. The organ will 
not move out of the way when pressure is applied by the patch applicator because the organ 
stabilizer, provides countertraction. Additionally, since the organ stabilizer halves 144, 146 
distribute the counter traction force concentrically around the patch applicator, the organ is 
prevented from any twisting movement and is held securely when the patch is being applied. 
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[0073] It is to be understood that an organ stabilizer may be provided having a 
different construction than the illustrated embodiment. For example, an organ stabilizer may 
be provided which would connect slidably on a side of the patch applicator rather than 
concentrically surround the patch applicator. Additionally, a plurality of lumens could be 
included in the organ stabilizer and be arranged at various locations around the patch 
applicator. 

[0074] The patch applicator device can be used alone or in conjunction with other 
apparatus that may aid the function of the device in certain applications. For example, in 
certain areas of the body, a vascular clamp may be used to temporarily stop blood flow 
through an artery or blood vessel in order to help keep the field relatively clear. 

[0075] Additionally, a wound location apparatus may be employed to precisely 
locate and provide access to a wound in a patient's femoral artery to prepare the site for the 
patch applicator device. Such a wound location apparatus can comprise a dual lumen 
catheter combined with a retractor as disclosed in Applicants' patent entitled TISSUE 
OPENING LOCATOR AND EVERTER AND METHOD, U.S. Serial No. 09/325,982, filed 
June 4, 1999, now U.S. Patent No. 6,287,322, which is hereby incorporated by reference in 
its entirety. 

[0076] During angioplasty or angiography procedures, the patient's femoral artery 
is punctured to insert a catheter and guidewire "g" into the patient's vasculature. After the 
procedure is completed, the puncture wound "w" in the femoral artery must be closed and the 
bleeding through the puncture site in the artery stopped. Access to the femoral artery is 
provided by a small (for example, about one centimeter) incision through the patient's skin 
and on through the patient's musculature "m" to the blood vessel "v" 

[0077] With next reference to Figures 18-21, the locator apparatus 170 includes a 
catheter 172 having a first lumen 174 adapted to accommodate the guidewire "g" and a 
second lumen 176 concentrically surrounding the first lumen 174. A distal-most opening 178 
of the first lumen 174 is provided to accommodate the guidewire "g". Holes 180 are formed 
through the outer wall 182 of the catheter 172, opening into the second lumen 176. A 
connector 184 communicates with the second lumen 176 and is connectable to a source of 
suction 186, which communicates suction through the lumen 176 and through the holes 180. 
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[0078] The catheter 172 is adapted to be used in conjunction with a retractor 190 
having separable elongate retractor arms 192. The elongate retractor arms 192 are mounted 
onto the catheter 172 so that distal ends of the arms 192 are positioned proximal of the holes 
180 a distance approximately the same as a width of the artery wall 194, preferably about .5 - 
2 mm. The catheter 172 is threaded over a guidewire "g" that has been previously inserted 
into the patient's femoral artery through the puncture wound "w". With the second lumen 
176 attached to the source of suction 186 and the retractor 190 in place on the catheter 172, 
the assembly 170 is advanced over the guidewire "g" through the patient's tissue "m" so that 
a distal portion of the catheter 172 extends through the vascular puncture wound "w". The 
source of suction 186 draws bodily fluids through the distal holes 180 and through a viewing 
port 196. The viewing port 196 allows the clinician to identify the liquids being withdrawn, 
and can have any suitable structure such as, for example, clear tubing attached to the catheter, 
a translucent syringe, or even the catheter itself could have at least a portion which is 
translucent or substantially transparent. 

[0079] When the holes 180 pass the artery wall 194 and enter the blood vessel 
"v", as shown in Figure 20, blood is drawn into the catheter 172 and is directed through the 
viewing port 196. Thus, when blood is observed in the viewing port 196, the clinician will 
know that the holes 180 have just passed into the puncture wound "w" and that the distal 
ends of the retractor arms 192 are positioned immediately adjacent the outer wall 194 of the 
artery. The retractor arms 192 are then separated as shown in Figure 21, creating a field 198 
around the puncture wound "w". 

[0080] When a field 198 has been defined between the retractor arms 192, thus 
providing an access path to the puncture wound and the blood vessel surface surrounding the 
wound, a patch and patch applicator can be used to close the puncture wound in a manner as 
described above. 

[0081] Although this invention has been disclosed in the context of certain 
preferred embodiments and examples, it will be understood by those skilled in the art that the 
present invention extends beyond the specifically disclosed embodiments to other alternative 
embodiments and/or uses of the invention and obvious modifications and equivalents thereof. 
Thus, it is intended that the scope of the present invention herein disclosed should not be 
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limited by the particular disclosed embodiments described above, but should be determined 
only by a fair reading of the claims that follow. 
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